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A selection of interesting papers that were published in
the month before our press date in major journals most
likely to report significant results in structural biology,
protein and RNA folding.
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n Solution structure of the DNA binding domain from
Dead ringer, a sequence-specific AT-rich interaction
domain. Junji Iwahara and Robert T Clubb (1999).
EMBO J. 18, 6084–6094.
The Dead ringer protein from Drosophila melanogaster is a
transcriptional regulatory protein required for early embryonic
development. It is a member of a large family of DNA-binding
proteins that interact through a highly conserved domain called
the AT-rich interaction domain (ARID). The NMR solution
structure of the Dead ringer ARID consists of eight α helices
and a short two-stranded antiparallel β sheet. Studies of the
Dead ringer–DNA complex suggest that the major groove of
DNA is recognized by a helix-turn-helix (HTH) motif and the
adjacent minor grooves are contacted by a β hairpin and a 
C-terminal α helix.  
1 November 1999, The EMBO Journal
n N-terminal domain swapping and metal ion binding in
nitric oxide synthase dimerization. Brian R Crane, Robin
J Rosenfeld, Andrew S Arvai, Dipak K Ghosh, Sanjay
Ghosh, John A Tainer, Dennis J Stuehr and Elizabeth D
Getzoff (1999). EMBO J. 18, 6271–6281.
Nitric oxide synthase oxygenase domains (NOSox) must bind
tetrahydrobiopterin and dimerize to be active. New
crystallographic structures of inducible NOSox reveal that
conformational changes in a switch region (residues 103–111)
preceding a pterin-binding segment exchange N-terminal-
hairpin hooks between subunits of the dimer. N-terminal hooks
interact primarily with their own subunits in the ‘unswapped’
structure, and two switch region cysteines (104 and 109) from
each subunit ligate a single zinc ion at the dimer interface. N-
terminal hooks rearrange from intra- to intersubunit interactions
in the ‘swapped structure’, and Cys109 forms a self-symmetric
disulfide bond across the dimer interface. Subunit association and
activity are adversely affected by mutations in the N-terminal
hook that disrupt interactions across the dimer interface only in
the swapped structure. Residue conservation and electrostatic
potential at the NOSox molecular surface suggest likely
interfaces outside the switch region for electron transfer from
the NOS reductase domain. The correlation between three-
dimensional domain swapping of the N-terminal hook and metal
ion release with disulfide formation may impact inducible nitric
oxide synthase (NOS) stability and regulation in vivo.
15 November 1999, The EMBO Journal
n Structure and function of an archaeal topoisomerase VI
subunit with homology to the meiotic recombination
factor Spo11. Matthew D Nichols, Kristen DeAngelis,
James L Keck and James M Berger (1999). EMBO J.
18, 6177–6188.
The structure of the DNA-binding core of the Methanococcus
jannaschii DNA topoisomerase VI A subunit is unique,
demonstrating that archaeal type II enzymes are distinct from
other type II topoisomerases. However, the core structure
contains a pair of domains that are also found in type IA and
classic type II topoisomerases. that may form the basis of a
DNA cleavage mechanism shared among these enzymes. The
core A subunit is a dimer that contains a deep groove
suggesting that DNA is bound in the groove, and that the two
monomers separate during DNA transport.
1 November 1999, The EMBO Journal
n The NMR structure of the 5S rRNA E-domain–protein
L25 complex shows preformed and induced
recognition. Matthias Stoldt, Jens Wöhnert, Oliver
Ohlenschläger, Matthias Görlach and Larry R Brown
(1999). EMBO J. 18, 6508–6521.
The structure of the complex between ribosomal protein L25
and a 37-nucleotide RNA molecule, which contains the E-loop
and helix IV regions of the E-domain of Escherichia coli 5S
rRNA, has been determined by NMR spectroscopy. One side
of the six-stranded β-barrel of L25 recognizes the minor groove
of the E-loop novel RNA-binding topology. Binding converts a
flexible loop to an α helix in L25. The structure of the
complex reveals that the E-domain RNA serves as a preformed
docking partner, whereas the L25 protein has one preformed
and one induced recognition module. 
15 November 1999, The EMBO Journal
n Solution structure of anti-HIV-1 and anti-tumor protein
MAP30: structural insights into its multiple functions.
Yun-Xing Wang, Nouri Neamati, Jaison Jacob, Ira Palmer,
Stephen J Stahl, Joshua D Kaufman, Philip Lin Huang, Paul
Lee Huang, Heather E Winslow, Yves Pommier, Paul T
Wingfield, Sylvia Lee-Huang, Ad Bax and Dennis A Torchia
(1999). Cell 99, 433–442.
The authors present the solution structure of MAP30, a plant
protein with anti-HIV and antitumor activities. Structural
analysis and subsequent biochemical assays led to several
novel discoveries. First, MAP30 acts like a DNA
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glycosylase/apurinic (ap) lyase, an additional activity distinct
from its known RNA N-glycosidase activity toward the 28S
rRNA. Glycosylase/ap lyase activity explains MAP30’s
apparent inhibition of the HIV-1 integrase, MAP30’s ability
to irreversibly relax supercoiled DNA, and may be an
alternative cytotoxic pathway that contributes to MAP30’s
anti-HIV/antitumor activities. Second, two distinct, but
contiguous, subsites are responsible for MAP30’s
glycosylase/ap lyase activity. Third, Mn2+ and Zn2+ interact
with negatively charged surfaces next to the catalytic sites,
facilitating DNA substrate binding instead of directly
participating in catalysis.
November 1999, Cell
n Structure and mechanism of yeast RNA
triphosphatase: an essential component of the mRNA
capping apparatus. Christopher D Lima, Li Kai Wang 
and Stewart Shuman (1999). Cell 99, 533–543.
RNA triphosphatase is an essential mRNA-processing
enzyme that catalyzes the first step in cap formation. The
crystal structure of yeast RNA triphosphatase Cet1p reveals a
novel active site fold whereby an eight-stranded β barrel
forms a topologically closed triphosphate tunnel. Interactions
of a sulfate in the center of the tunnel with a divalent cation
and basic amino acids projecting into the tunnel suggest a
catalytic mechanism that is supported by mutational data.
Discrete surface domains mediate Cet1p homodimerization
and Cet1p binding to the guanylyltransferase component of
the capping apparatus. The structure and mechanism of
fungal RNA triphosphatases are completely different from
those of mammalian mRNA capping enzymes.
November 1999, Cell
n Three-dimensional structure of a complex between the
death domains of Pelle and Tube. Tsan Xiao, Par Towb,
Steven A Wasserman and Stephen R Sprang (1999). 
Cell 99, 545–555.
The interaction of the serine/threonine kinase Pelle and
adaptor protein Tube through their N-terminal death
domains leads to the nuclear translocation of the transcription
factor Dorsal and activation of zygotic patterning genes
during Drosophila embryogenesis. Crystal structure of the
Pelle and Tube death domain heterodimer reveals that the
two death domains adopt a six-helix bundle fold and are
arranged in an open-ended linear array with plastic interfaces
mediating their interactions. The Tube death domain has an
insertion between helices 2 and 3, and a C-terminal tail
making significant and indispensable contacts in the
heterodimer. In vivo assays of Pelle and Tube mutants
confirmed that the integrity of the major heterodimer
interface is critical to the activity of these molecules.
November 1999, Cell
n The three-dimensional structure of the Limulus
acrosomal process: a dynamic actin bundle. Michael B
Sherman, Joanita Jakana, Shujun Sun, Paul Matsudaira,
Wah Chiu and Michael F Schmid (1999). 
J. Mol. Biol. 294, 139–149.
Limulus sperm contains a dynamic macromolecular structure
that rapidly extends a 50 µm process called the true discharge.
The core of this structure is a bundle of ordered filaments
composed of a complex of actin, scruin and calmodulin. The
authors determined its structure by electron crystallographic
reconstruction. There are a variety of density connections with
neighboring filaments involving scruin. Scruin commonly
contacts one neighbor, but up to three interfilament
connections are observed involving both domains of the 28
scruin molecules in the unit cell. The structure indicates that
promiscuous scruin–scruin contacts are the major determinants
of bundle stability in the true discharge. 
19 November 1999, Journal of Molecular Biology
n Submillisecond folding of the peripheral subunit-
binding domain. Shari Spector and Daniel P Raleigh
(1999). J. Mol. Biol. 293, 763–768.
Folding and unfolding rates have been measured for the
peripheral subunit-binding domain, a small three-helix protein.
The protein folds very fast, with rates too rapid to be measured
using traditional stopped-flow techniques. Folding and
unfolding rates were measured as a function of temperature
using dynamic NMR lineshape analysis. At the lowest
temperature at which there is sufficient broadening to measure
rates, 41°C, the folding rate is 16,050 s–1. Thus, the halftime
required for folding is 43 µs. At the same temperature, the
unfolding rate is 2800 s–1. Identical rates were measured using
resolved resonances from Val16 in the loop and Val21 at the
end of the 310 helix. Folding rates have been correlated with
protein topology, and this correlation is consistent with the
rapid folding of the peripheral subunit-binding domain. The
results presented here show that the peripheral subunit-
binding domain is the third fastest folding protein for which
rates have been estimated. The folding rate is the fastest that
has been directly measured and provides further support for
the importance of chain topology as a major determinant of
folding rates. 
5 November 1999, Journal of Molecular Biology
n The crystal structure of a laminin G-like module reveals
the molecular basis of α-Dystroglycan binding to
laminins, perlecan and agrin. Erhard Hohenester,
Dominic Tisi, Jan F Talts and Rupert Timpl (1999). 
Mol. Cell 4, 783–792.
Laminin G-like (LG) modules in the extracellular matrix
glycoproteins laminin, perlecan, and agrin mediate the binding
to heparin and the cell surface receptor α-dystroglycan (α-
DG). These interactions are crucial to basement membrane
assembly, as well as muscle and nerve cell function. The
crystal structure of the laminin α2 chain LG5 module reveals
a 14-stranded β sandwich. A calcium ion is bound to one edge
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of the sandwich by conserved acidic residues and is
surrounded by residues implicated in heparin and α-DG
binding. The structure demonstrates a conserved function of
the LG module in calcium-dependent lectin-like 
α-DG binding.
November 1999, Molecular Cell
n The structural basis of Rho effector recognition
revealed by the crystal structure of human RhoA
complexed with the effector domain of PKN/PRK1.
Ryoko Maesaki, Kentaro Ihara, Toshiyuki Shimizu, Shinya
Kuroda, Kozo Kaibuchi and Toshio Hakoshima (1999). 
Mol. Cell 4, 793–803.
The small G protein Rho has emerged as a key regulator of
cellular events involving cytoskeletal reorganization. The
authors report the crystal structure of RhoA bound to an
effector domain of protein kinase PKN/PRK1. The structure
reveals the antiparallel coiled-coil finger (ACC finger) fold of
the effector domain that binds to the Rho specificity-
determining regions containing switch I, β strands B2 and B3,
and the C-terminal α helix A5, predominantly by specific
hydrogen bonds. The ACC finger fold is distinct from those for
other small G proteins and provides evidence for the diverse
ways of effector recognition.
November 1999, Molecular Cell
n Structural changes linked to proton translocation by
subunit c of the ATP synthase. Vinit K Rastogi and Mark
E Girvin (1999). Nature 402, 263–268.
F1F0 ATP synthases use a transmembrane proton gradient to
drive the synthesis of cellular ATP. The structure of the
cytosolic F1 portion of the enzyme and the basic mechanism of
ATP hydrolysis by F1 are now well established, but how
proton translocation through the transmembrane F0 portion
drives these catalytic changes is less clear. The authors
describe the structural changes in the proton-translocating F0
subunit c that are induced by deprotonating the specific
aspartic acid involved in proton transport, providing the basis
for a mechanism to explain coupling of proton translocation by
F0 to the rotation of subunits within the core of F1. 
18 November 1999, Nature
n Structural insights into phosphoinositide 3-kinase
catalysis and signalling. Edward H Walker, Olga Perisic,
Christian Ried, Len Stephens and Roger L Williams
(1999). Nature 402, 313–320.
Phosphoinositide 3-kinases (PI3Ks) are dual-specificity
enzymes with a lipid kinase activity which phosphorylates
phosphoinositides at the 3-hydroxyl, and a protein kinase
activity. The crystal structure of the catalytic subunit of PI3Kγ,
the class I enzyme that is activated by heterotrimeric G protein
βγ subunits and Ras, reveals a modular organization centred
around a helical-domain spine, with C2 and catalytic domains
positioned to interact with phospholipid membranes, and a
Ras-binding domain placed against the catalytic domain where
it could drive allosteric activation of the enzyme. 
18 November 1999, Nature
n Structure of fumarate reductase from Wolinella
succinogenes at 2.2 Å resolution. C Roy Lancaster,
Achim Kröger, Manfred Auer and Hartmut Michel (1999).
Nature 402, 377–385.
Fumarate reductase couples the reduction of fumarate to
succinate to the oxidation of quinol to quinone. The crystal
structure of subunit A contains the site of fumarate reduction
and a covalently bound flavin adenine dinucleotide prosthetic
group. Subunit B contains three iron–sulphur centres. The
menaquinol-oxidizing subunit C consists of five membrane-
spanning, primarily helical segments and binds two haem b
molecules. On the basis of the structure, a pathway of electron
transfer from the dihaem cytochrome b to the site of fumarate
reduction and a mechanism of fumarate reduction are proposed. 
25 November 1999, Nature
n Structure of the C2 domain of human factor VIII at 1.5 Å
resolution. Kathleen P Pratt, Betty W Shen, Kazuya
Takeshima, Earl W Davie, Kazuo Fujikawa and Barry L
Stoddard (1999). Nature 402, 439–442.
Human factor VIII is a plasma glycoprotein that has a critical
role in blood coagulation. The C-terminal C2 domain of factor
VIII contains binding sites for von Willebrand factor and two
negatively charged phospholipid surfaces. The structure of
human factor VIII C2 domain reveals a β-sandwich core, from
which two β turns and a loop display a group of solvent-
exposed hydrophobic residues. Behind the hydrophobic
surface lies a ring of positively charged residues. This motif
suggests a mechanism for membrane binding involving both
hydrophobic and electrostatic interactions. Similar results are
reported on factor V by Macedo-Ribeiro et al. in the same issue
(402, 434–439).
25 November 1999, Nature
n Crystal structure of the post-chaperonin β-tubulin
binding cofactor Rbl2p. Stefan Steinbacher (1999). Nat.
Struct. Biol. 6, 1029–1032.
The folding pathway of tubulins includes highly specific
interactions with a series of cofactors (A, B, C, D and E) after
they are released from the eukaryotic chaperonin CCT. The
crystal structure of Rbl2p, the Saccharomyces cerevisiae
homolog of β-tubulin specific cofactor A, shows α-helical
monomers forming a flat, slightly convex dimer. The surface
of the molecule is dominated by polar and charged residues
and lacks hydrophobic patches typically observed for
chaperones that bind unfolded or partially folded proteins.
This post-chaperonin cofactor is therefore clearly distinct
from typical chaperones of which hydrophobicity is a
hallmark of substrate recognition.
November 1999, Nature Structural Biology
Paper Alert R9
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n Structure of the TRAIL–DR5 complex reveals
mechanisms conferring specificity in apoptotic
initiation. Juthathip Mongkolsapaya, Jonathan M Grimes,
Nan Chen, Xiao-Ning Xu, David I Stuart, E Yvonne Jones
and Gavin R Screaton (1999). Nat. Struct. Biol. 6,
1048–1053.
TRAIL, an apoptosis inducing ligand, has at least four cell-
surface receptors including the death receptor DR5. The
authors report the crystal structure of a complex between
TRAIL and the extracellular region of DR5. TRAIL forms a
central homotrimer around which three DR5 molecules bind.
Radical differences in the surface charge of the ligand, together
with variation in the alignment of the two receptor domains
confer specificity between members of these ligand and
receptor families.
November 1999, Nature Structural Biology
n Crystal structure of Bacillus subtilis YabJ, a purine
regulatory protein and member of the highly conserved
YjgF family. Sangita Sinha, Pekka Rappu, SC Lange,
Pekka Mäntsälä, Howard Zalkin and Janet L Smith (1999).
Proc. Natl Acad. Sci. USA 96, 13074–13079.
The YabJ gene in Bacillus subtilis is required for adenine-
mediated repression of purine biosynthetic genes in vivo and
codes for an acid-soluble, 14 kDa protein. The 1.7 Å crystal
structure of YabJ reveals a trimeric organization with extensive
buried hydrophobic surface and an internal water-filled cavity.
The most important finding in the structure is a deep, narrow
cleft between subunits lined with nine sidechains that are
invariant among the 25 most similar homologs. This conserved
site is proposed to be a binding or catalytic site for a ligand or
substrate that is common to YabJ and other members of the
YER057c/YjgF/UK114 family of proteins.
9 November 1999, Proceedings of the National Academy of
Science USA
n Crystal structure of SQD1, an enzyme involved in the
biosynthesis of the plant sulfolipid headgroup donor
UDP-sulfoquinovose. Anne M Mulichak, Michael J Theisen,
Bernd Essigmann, Christoph Benning and R Michael
Garavito (1999). Proc. Natl Acad. USA 96, 13097–13102.
SQD1 is a member of the short-chain dehydrogenase/reductase
(SDR) family of enzymes and is believed to be involved in the
biosynthesis of the sulfoquinovosyl headgroup of plant
sulfolipids, catalyzing the transfer of SO3[–] to UDP-glucose.
The authors have determined the structure of the complex of
SQD1 from Arabidopsis thaliana with NAD+ and the putative
substrate UDP-glucose. Both bound ligands are completely
buried within the binding cleft, along with an internal solvent
cavity, which is the likely binding site for the as yet
unidentified sulfur-donor substrate. The structure shows a
conservation of the SDR catalytic residues important in the
sulfonation reaction and hydrogen bonding with both
susceptible hydroxyls of UDP-glucose.
9 November 1999, Proceedings of the National Academy of
Science USA
n The structural basis for the oriented assembly of a
TBP/TFB/promoter complex. Otis Littlefield, Yakov
Korkhin and Paul B Sigler (1999). Proc. Natl Acad. Sci.
USA 96, 13668–13673.
Recently the definition of the metazoan RNA polymerase II
and archaeal core promoters has been expanded to include a
region immediately upstream of the TATA box called the B
recognition element (BRE), so named because eukaryal
transcription factor TFIIB and its archaeal orthologue TFB
interact with the element in a sequence-specific manner. The
authors present the crystal structure of archaeal TBP and the
C-terminal core of TFB (TFBc) in complex with an extended
TATA-box-containing promoter. The structure provides a
detailed picture of the stereospecific interactions between the
BRE and a helix-turn-helix motif in the C-terminal cyclin
repeat of TFBc. This interaction is important in determining
the level of basal transcription and explicitly defines the
direction of transcription.
23 November 1999, Proceedings of the National Academy of
Science USA
n Structural distribution of stability in a thermophilic
enzyme. Julie Hollien and Susan Marqusee (1999). 
Proc. Natl Acad. Sci. USA 96, 13674–13678.
Stability parameters for individual residues in Thermus
thermophilus cysteine-free RNase H were determined by native
state hydrogen exchange, thus providing a unique comparison
of regional thermodynamics between thermophilic and
mesophilic homologues. The general distribution of stability in
the thermophilic protein is similar to that of its mesophilic
homologue, with a proportional increase in stability for almost
all residues. As a consequence, the residue-specific stabilities
of the two proteins are remarkably similar under conditions
where their global stabilities are the same. These results
indicate that T. thermophilus RNase H is stabilized in a
delocalized fashion, preserving a finely tuned balance of
stabilizing interactions throughout the structure. Therefore,
although protein stability can be altered by single amino acid
substitution, evolution for optimal function might require more
subtle and delocalized mechanisms.
23 November 1999, Proceedings of the National Academy of
Science USA
n Antibody C219 recognizes an α-helical epitope on 
P-glycoprotein. Jean MH van den Elsen, Douglas A Kuntz,
Flip J Hoedemaeker and David R Rose (1999). Proc. Natl
Acad. USA 96, 13679–13684.
The ABC transporter, P-glycoprotein, is an integral membrane
protein that mediates the ATP-driven efflux of drugs from
multidrug-resistant cancer and HIV-infected cells. Anti-P-
glycoprotein antibody C219 binds to both of the ATP-binding
regions of P-glycoprotein and has been shown to inhibit its
ATPase activity and drug binding capacity. The authors have
determined the crystal structure of the variable fragment of
C219 in complex with an epitope peptide derived from the
nucleotide-binding domain of P-glycoprotein. The 14-residue
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peptide adopts an amphipathic α-helical conformation, a
secondary structure not previously observed in structures of
antibody–peptide complexes. Together with available
biochemical data, the crystal structure of the C219–peptide
complex indicates the molecular basis of the cross-reactivity of
C219 with non-multidrug resistance-associated proteins.
23 November 1999, Proceedings of the National Academy of
Science USA
n Structural features of the γ subunit of the Escherichia
coli F1 ATPase revealed by a 4.4 Å resolution map
obtained by X-ray crystallography. Andrew C Hausrath,
Gerhard Grüber, Brian W Matthews and Roderick A
Capaldi (1999). Proc. Natl Acad. Sci. USA 96,
13697–13702.
The F1 part of the F1F0 ATP synthase from Escherichia coli has
been crystallized and its structure determined to 4.4 Å
resolution by using molecular replacement based on the
structure of the beef-heart mitochondrial enzyme. The
bacterial F1 consists of five subunits with stoichiometry α3,
β3, γ, δ and ε (δ was removed before crystallization). In
agreement with the structure of the beef-heart mitochondrial
enzyme, although not that from rat liver, the present study
suggests that the α and β subunits are arranged in a hexagonal
barrel but depart from exact threefold symmetry. The present
electron-density map includes a number of previously
unresolved rod-shaped features that appear to correspond to
additional α-helical regions within the γ subunit. These
suggest that the γ subunit traverses the full length of the stalk
that links the F1 and F0 parts and makes significant contacts
with the c subunit ring of F0.
23 November 1999, Proceedings of the National Academy of
Science USA
n Sequential mechanism of solubilization and refolding
of stable protein aggregates by a bichaperone network.
Pierre Goloubinoff, Axel Mogk, Anat Peres Ben Zvi,
Toshifumi Tomoyasu and Bernd Bukau (1999). 
Proc. Natl Acad. Sci. USA 96, 13732–13737.
A major activity of molecular chaperones is to prevent
aggregation and refold misfolded proteins. However, when
allowed to form, protein aggregates are refolded poorly by most
chaperones. We show here that the sequential action of two
Escherichia coli chaperone systems, ClpB and
DnaK–DnaJ–GrpE, can efficiently solubilize excess amounts
of protein aggregates and refold them into active proteins.
Measurements of aggregate turbidity, Congo red, and 4,4′-
dianilino-1,1′-binaphthyl-5,5′-disulfonic acid binding, and of
the disaggregation/refolding kinetics by using a specific ClpB
inhibitor, suggest a mechanism whereby firstly ClpB directly
binds protein aggregates, ATP induces structural changes in
ClpB, which secondly increase hydrophobic exposure of the
aggregates and thirdly allow DnaK–DnaJ–GrpE to bind and
mediate dissociation and refolding of solubilized polypeptides
into native proteins. This efficient mechanism, whereby
chaperones can catalytically solubilize and refold a wide variety
of large and stable protein aggregates, is a major addition to the
molecular arsenal of the cell to cope with protein damage
induced by stress or pathological states.
23 November 1999, Proceedings of the National Academy of
Science USA
n Structure of an E6AP–UbcH7 complex: insights into
ubiquitination by the E2–E3 enzyme cascade. Lan
Huang, Elspeth Kinnucan, Guangli Wang, Sylvie
Beaudenon, Peter M Howley, Jon M Huibregtse and Nikola
P Pavletich (1999). Science 286, 1321–1326.
The E6AP ubiquitin–protein ligase (E3) mediates the human
papillomavirus-induced degradation of the p53 tumor
suppressor in cervical cancer and is mutated in Angelman
syndrome, a neurological disorder. The crystal structure of the
catalytic hect domain of E6AP reveals a bilobal structure with a
broad catalytic cleft at the junction of the two lobes. The cleft
consists of conserved residues, the mutation of which
interferes with ubiquitin–thioester bond formation and is the
site of Angelman syndrome mutations. The crystal structure of
the E6AP hect domain bound to the UbcH7 ubiquitin-
conjugating enzyme (E2) reveals the determinants of E2–E3
specificity and provides insights into the transfer of ubiquitin
from the E2 to the E3.
11 November 1999, Science
n Structural analysis of the mechanism of adenovirus
binding to its human cellular receptor, CAR. Maria C
Bewley, Karen Springer, Yian-Biao Zhang, Paul Freimuth
and John M Flanagan (1999). Science 286, 1579–1583.
Binding of virus particles to specific host cell surface
receptors is known to be an obligatory step in infection even
though the molecular basis for these interactions is not well
characterized. The crystal structure of the adenovirus fiber
knob domain in complex with domain I of its human cellular
receptor, coxsackie and adenovirus receptor (CAR), is
presented here. Surface-exposed loops on knob contact one
face of CAR, forming a high-affinity complex. Topology
mismatches between interacting surfaces create interfacial
solvent-filled cavities and channels that might be targets for
antiviral drug therapy.
19 November 1999, Science
n Molecular architecture of the rotary motor in ATP
synthase. Daniela Stock, Andrew GW Leslie and John E
Walker (1999). Science 286, 1700–1705.
Adenosine triphosphate (ATP) synthase contains a rotary
motor involved in biological energy conversion. Its membrane-
embedded F0 sector has a rotation generator fueled by the
proton-motive force, which provides the energy required for
the synthesis of ATP by the F1 domain. An electron-density
map obtained from crystals of a subcomplex of yeast
mitochondrial ATP synthase shows a ring of ten c subunits.
Each c subunit forms an α-helical hairpin. The interhelical
loops of six to seven of the c subunits are in close contact with
the γ and δ subunits of the central stalk. The extensive contact
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between the c ring and the stalk suggests that they might
rotate as an ensemble during catalysis.
26 November 1999, Science
n A new class of hexahelical insect proteins revealed as
putative carriers of small hydrophobic ligands.
Sven Rothemund, Yih-Cherng Liou, Peter L Davies,
Eberhard Krause and Frank D Sönnichsen (1999). 
Structure 7, 1325–1332.
THP12 is an abundant and extraordinarily hydrophilic
hemolymph protein from the mealworm Tenebrio molitor and
belongs to a group of small insect proteins with four highly
conserved cysteine residues. The NMR solution structure of
THP12 has a nonbundle helical structure consisting of six α
helices arranged in a ‘baseball glove’ shape. NMR-binding
studies demonstrated the binding of small hydrophobic ligands
to the single hydrophobic groove in THP12. The structure
shows similarity to the EF-hand protein recoverin.
15 November 1999, Structure
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